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A Study on the Connection Method for the Collapse Damage
of Electric Power Facilities due to Earthquake Effects
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Abstract 1In this paper, we selected power and power distribution facilities corresponding to urban infrastructure from
the types of damage that could be caused by earthquakes and studied how they were calculated to damage. To calculate
the damage, a graph of the magnitude of the damage was produced by applying the vulnerability curve calculation
formula, which can be calculated for each type and type of facility. The scale of the earthquake and the probability of
the occurrence of damage by the maximum earthquake acceleration were shown in the form of a vulnerability rate when
the earthquake occurred in the urban infrastructure facility for utilizing the calculation result. It also applied a method
of quantifying the fragility, which is a method of converting the calculated fragility into an integrated form, to represent
a constant value for the magnitude of the damage. Continuing research, such as the method applied in this paper, could
help identify in advance the types of structures affected by an earthquake and respond to reducing damage.
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Table 1. Types of urban infrastructure
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Table 2. Information of power facilities
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Table 3. Information on power distribution facilities
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Fig. 1. Example of fragility curve calculation
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Table 5. Mid—range and Standard Deviation of Power
distribution Facilities
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Fig. 2. (a) Vulnerability Curve of 345kV substations, (b) Vulnerability Curve of 154kV substations
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Fig. 3. (a) Fragility curve of concrete poles, (b) Fragility curve of steel poles
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